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Introduction

Clinical decision-making is evolving from a physician-cen-
tered, paternalistic model to one where patients are empow-
ered to participate in their own care.1 Technological advances 
in medicine, surgery, and an overall paradigm shift toward 
individualized treatment plans have created more viable 
treatment options for patients and their physicians to select 
from.2 Furthermore, increased exposure within the lay popu-
lation to a surfeit of health information from sources such as 
the Internet has highlighted the need for better physician–
patient dialog to jointly navigate this information. These 
forces are shaping clinical decisions through a process that 
gives consideration to both clinical heuristics and patient 

values, the process of shared decision-making (SDM).1 
However, there are common discrepancies in how physi-
cians and patients perceive this new role.1,3,4 In one study, 
38% of patients believed they should share the decision-
making equally with their physician and 10% believed they 
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should hold the most active role; in contrast, not one physi-
cian believed the patient should have the dominant role and 
only 20% believed it should be shared equally.4

Whether patients play the dominant role or share it with 
their physician, increased patient involvement in decisions 
has been associated with positive outcomes in several pri-
mary care settings.4–9 While these studies have focused on 
other care settings (primary care, oncology, glaucoma clinic, 
etc.), several acknowledge limitations regarding the unique-
ness of surgical specialty consults and call for research to be 
more focused.5,7,8,10 Here, we focus on the field of vascular 
surgery, which poses its own need for, and challenges to, 
SDM. In vascular surgery, it is common for medical and 
surgical therapy to be equally reasonable options for 
patients. The “best” treatment option often depends on the 
patient’s values and personal definitions of quality of life, 
especially since many patients are in late, fragile stages of 
life.1 Surgical interventions may have unintended conse-
quences such as persistent pain and suffering, prolonged 
hospital stay, inability to return to preoperative function, 
and so on.1,11 Preoperative conversations often fail to 
address all of these potential detriments, so many potential 
candidates opt for a procedure without complete under-
standing of its risks, benefits, or alternatives. In one study of 
1034 preoperative patients surveyed after they went through 
informed consent, 33% exhibited knowledge deficits includ-
ing not knowing what procedure was being performed and 
the existence of alternatives to elective surgery.11 In another 
study of the orthopedic patient population, less than 10% of 
the content communicated addressed patient lifestyle pref-
erences or psychosocial aspects.7

Specific to vascular surgery, positive outcomes often 
require health-related behavioral changes in addition to the 
treatment, such as the cessation of smoking or diet altera-
tion. Patient involvement in the preoperative decision has 
been shown to enhance adherence to these crucial behavio-
ral changes, increasing the likelihood of a positive outcome 
for that patient.4–6,9 These components of SDM are para-
mount to preoperative discussions because they implicate a 
patient’s personal values, such as their ability to live the life 
they desire. Elective surgeries meant to prevent possible 
downstream adverse outcomes in asymptomatic patients, as 
is often the case with abdominal aortic aneurysms and 
carotid stenosis, especially require conversations to delve 
deeper than surgical feasibility and into patient’s expecta-
tions and desires.1 Despite the prevalence of SDM and its 
benefits in vascular surgery, little research has been con-
ducted to study consultation elements that promote or 
diminish the process. In this study, we examine interactions 
between five vascular surgeons at an academic hospital and 
their new patients presenting with asymptomatic abdominal 
aortic aneurysm or asymptomatic carotid stenosis. By eval-
uating established communication variables, we aim to 
assess the physician–patient roles in these clinical consults 
where providing surgery or selecting non-procedural 

treatment are equally viable options. We hope to better 
understand the values underpinning vascular decisions in 
which there is a degree of uncertainty as to the best course 
of action for that particular patient.

Methods

This study was designed as a qualitative cross-sectional 
design.

Subject screening and selection

This study was first approved by the University of Iowa 
Hospitals and Clinics Institutional Review Board (IRB ID: 
201910708). The physician population consists of five vas-
cular surgeons at two associated academic clinics. With 
their consent, we screened their clinic schedules using EPIC 
to identify new patients presenting with asymptomatic 
abdominal aortic aneurysm or asymptomatic carotid steno-
sis. These asymptomatic conditions were chosen as exem-
plars of vascular diseases with multiple viable courses of 
treatment that allow the patient to prioritize the possible 
pros and cons of each by individual preference. Potential 
candidates were approached on their appointment day 
before their surgical consult and all subjects were taken 
through the consent process by one of the researchers. 
Inclusion criteria consisted of new patients referred to the 
clinic with possible asymptomatic abdominal aortic aneu-
rysm or carotid stenosis. Subjects were excluded if either of 
these conditions were not their true primary concern for the 
visit or they were not seen personally by the vascular sur-
geon. Between January 2020 to September 2021, 51 poten-
tial candidates were obtained from screening, 37 were 
missed or canceled due to the COVID-19 pandemic, 14 
were approached, and 12 consented (Figure 1). One record-
ing was discarded because their correct diagnosis was an 
aortic occlusion rather than an aneurysm and another was 
discarded because a nurse practitioner covered the entire 
consult due to the doctor being in surgery. Ten clinic record-
ings were used for data analysis.

Data collection

The researcher’s role in this study was that of a complete 
observer.12 Outpatient consults were audio recorded using a 
Sony IC Recorder, switched on by a researcher, left in with 
the patient after they were roomed by the staff nurse, and 
removed after the surgeon concluded the consult. Researchers 
were not present in the room during the surgical consult. 
After the consult, patients were asked by the researcher to 
complete the nine-item SDM questionnaire (SDM-Q-9) to 
assess their perception of the surgeon’s SDM skills (Figure 
2). The SDM-Q-9 consists of nine Likert-type scaled ques-
tions validated by pyschometric testing as an acceptable tool 
for assessing patient perspective.13 This tool was utilized in 
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this study solely as a measure of patient perspective for a 
point of comparison against the observed qualitative data. 
The full recordings were directly uploaded to Rev’s 
Transcription Service. When the transcripts were completed, 
they were manually anonymized (removing names, cities of 
origin, and other identifying information), numbered, and 
trimmed to include only the time when the surgeon was pre-
sent in the room.

In qualitative studies, sample size is determined by data 
sufficiency and is often quite small compared to quantitative 
study design (10–30 participants). The researchers decided 
data sufficiency was reached when new interviews produced 
redundant patterns already noted in earlier comparisons.12 
The standards of quality used traditionally in quantitative 
data are not sufficient in determining the quality of qualita-
tive research. Instead, trustworthiness is determined by cred-
ibility, transferability, and dependability. To achieve 
credibility, the researchers employed persistent observation, 
investigation triangulation, and data triangulation. Data col-
lection occurred over a span of 2 years, in two associated 
clinic sites, and among patients of varying genders, ages, and 

personal experiences. Transferability is determined by the 
reader’s judgment and dependability was addressed by an 
audit trail throughout each researcher’s analysis, which was 
later reviewed as a team.14

Qualitative analysis

Variables were defined by the analysis team for coding. The 
individual transcripts were read and coded accordingly 
using NVIVO software (NVivo qualitative data analysis 
software; QSR International Pty Ltd. version 12, 2018). 
Coders marked questions asked by the physician (grouped 
further into open, closed, or check-for-understanding for-
mat), physician interruptions, use of humor, emotional cues 
from patients, positive responses to these cues by physi-
cians, and use of formalized or medical terminology (see 
Table 1 for decided-on definitions). Two of the eight tran-
scripts were double coded for interrater reliability, obtain-
ing a Kappa of 0.80. The individual coders then met to 
discuss discrepancies and decide on final data used for sta-
tistical analysis.

Figure 1.  Patient inclusion and exclusion flow chart.
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Figure 2.  The SDM-Q-9 questionnaire that patients completed following their consult.
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Statistical analysis

The coded data from individual transcripts was then counted, 
pooled, and summarized by averages, standard deviation, 
and ranges. Each variable was described regarding the 
pooled data, as well as averaged for each individual doctor. 
The strength of association between variables was calculated 
using the non-parametric Spearman’s rank correlations coef-
ficient test. Rs values greater than 0.5 were considered 
strongly directly correlated following standard grading, 
while values less than −0.5 were considering strongly nega-
tively correlated. Moderate correlations were between 0.5 
and 0.3 or −0.3 and −0.5; weak/no correlation was defined as 
anywhere between −0.3 and 0.3. Significance was deter-
mined by a p-value less than 0.05.

Results

Patient characteristics

Transcripts were obtained from 10 patients visiting between 
January 2020 and June 2021. Ages of the six male and four 
female patients ranged from 64 to 80 years old (Table 2). Of 
these, six presented with carotid stenosis and four presented 
with abdominal aortic aneurysm. All included consults were 
from clinically asymptomatic patients.

Questionnaire data

The average SDM-Q-9 Likert-type score was 2.82 on a range 
of −3 to +3 (±0.33). This tool evaluates patient’s perception 

Table 1.  Variable definitions and results.

Variable Working definition Result (average) Range

Encounter length Time from the surgeon’s first dialog to their closing dialog. Obtained from 
Rev.com by subtracting the entry time from the exit time

19:28 + 8:55 7:59–32:01

Time of doctor 
speaking

Measured manually with a stopwatch while listening to recordings 60% + 17% 31.3%–88.5%

Utterances 
(physician/total)

Each individual dialog line on the transcript counts as one utterance. 
Therefore, the total number of utterances is equal to the number of times 
that person’s name appears in the speaker column of the transcript during 
the trimmed consult time

46.34% + 6% 37.2%–54.8%

Open-ended 
questions

Physician questions that do not elicit a yes, no, or static response. These 
questions must leave room for explanation or longer discussion from the 
patient

4.6 + 2.37 1–8

Closed-ended 
questions

Physician questions that elicit a yes, no, or static response. Any question 
that could be answered in one word or that the physician implied a certain 
form of answer was included in this category

10.5 + 6.15 3–21

Checking for 
understanding 
questions

Physician questions that aimed to assess patient understanding of 
information they had previously received during the encounter. “Okay?” 
was included when it followed a certain line of information, but not when 
it stood alone

6.4 + 4.84 1–14

Clarification 
questions

Patient questions that prompted affirmation, correction, or further 
information from the physician

10.1 + 9.78 0–31

Interruptions Times when the physician injected an utterance before the patient had 
finished their sentence, thought, or dialog. These moments were often 
(but not always) marked by a,. . ., or divided sentence in the transcript

5.8 + 4.08 2–14

Humor Patient or surgeon attempts to reduce tension and increase comfort via a 
joke, banter, or laughing

9.4 + 8.00 0–24

Emotional cues Patient describes a feeling or inserts an emotionally salient statement into 
the conversation

2.1 + 2.02 0–6

Positive response to 
emotional cues

The physician adequately acknowledges, reassures, or addresses (responds 
to) the emotional cue following the patient’s remark

61% + 22.77% 33%–100%

Formalized or 
medical terminology

Doctor uses language not commonly used in casual, everyday dialect 10.3 + 8.39 2–25

SDM-Q-9 Likert 
score

A measure of patient perception of the physician’s shared decision-making 
behaviors. A Likert-type Scale survey was completed post-consult, ranging 
from −3 (completely disagree) to +3 (completely agree, ±2 = strongly 
agree/disagree, ±1 = somewhat agree/disagree). N/A responses were not 
counted or included in averages

2.82 + 0.33 2.67–3

SDM-Q-9: 9-item shared decision-making questionnaire.
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of whether SDM took place, with positive numbers indicat-
ing agreement and negatives indicating dissent. Not one 
patient marked a disagreement with any of the statements.

Observational qualitative data

All variables and their results are summarized in Table 1. 
Physicians spent an average of 19 min and 28 s (±8 min and 
55 s) in the consult room and an average of 12 min and 7 s of 
that time talking (±6 min and 34 s). The visit duration varied 
significantly, with the longest being over 30 min and another 
lasting just under 8 min. Encounter length was not signifi-
cantly correlated with the number of interruptions, checking 
for understanding opportunities, or SDM-Q-9 Likert-type 
score (rs = 0.16, 0.16, −0.02, p = 0.66, 0.65, 0.96). The use of 
humor and emotional cues was moderately correlated with 
longer visits, but not at a significant level (rs = 0.43, 0.46, 
p = 0.22, 0.19, respectively). Generally, the more questions 
(whether closed or open) asked by the physician, the longer 
the encounter (rs = 0.68, 0.62, p = 0.03, 0.057). Patients and 
their company accounted for a slight majority of utterances 
(53.67%) while physicians accounted for the remaining 
46.33% (±6%). However, physician utterances were often 
lengthier than patients’ and their company; physicians spoke 
for 60% of the visit duration (±17%).

Physicians asked far more closed-ended questions than 
open-ended (10.5 ± 6.2 versus 4.6 ± 2.3 respectively) and 
checked for patient understanding 6.4 times (±4.8, range 
1–14):

Doctor:	 “Okay? Questions?”
Patient:	 “Um. In the beginning, you said it’s where they-”

In the longest encounter, the physician only checked for 
understanding three times over the total 32 min of discus-
sion. Physicians further used unexplained medical lan-
guage about 10.3 times per encounter (±8.4, range 2–25): 

“.  .  . transcarotid artery revascularization; it’s a stenting 
procedure;” “.  .  . a situation of flow reversal in the carotid 
artery;” “Then you can have an aspiration. Pneumonia, 
something bad .  .  .” They further interrupted patients an 
average of 5.8 times (±4, range 2–14):

Patient:	 “I- I have .  .  .”
Doctor:	� “And if something is pushing against it, it’s not 

going to open.”
Patient:	 “and that’s .  .  . that’s what .  .  .
Doctor:	 I’m very good at this, okay?

Patient levels of participation varied greatly. On average, 
patients and their company asked 10.1 clarification questions 
(±9.8).

Doctor:	� “.  .  . it’s carotid, uh, it’s called transcarotid 
stenting.”

Patient:	� “So with that flow, you take it out and you put 
it back in?

Doctor:	� “Yeah. Because as we’re reversing flow, 
because I don’t want you to be losing blood.”

Patient:	 “I understand.”

One patient didn’t ask a single question, while others asked 
over 30. Patients were more likely to ask clarification ques-
tions when the physician utilized a higher number of 
closed-ended questions (rs = 0.72, p = 0.02). Patients inserted 
emotional cues an average of 2.1 times an encounter (±2.0, 
range 0–6), and 61% of these were acknowledged or addressed 
by the physician (±23%). The number of emotional cues 
implemented was strongly, negatively associated with how the 
physician responded, meaning patients tended to bring up 
emotional topics more frequently when the physician failed to 
address them adequately (rs = −0.77, p = 0.04). Humor was 
employed about 9.4 times per consult (±8, range 0–24), both 
by the patient (52%) and physician (48% ± 13%).

Physician-specific results

Individual doctors varied in their use of SDM variables. For 
example, Doctor A was proficient in checking for under-
standing (averaging 11.5 times an encounter), while three 
other doctors averaged less than three patient assessments. 
However, Doctor A also interrupted patients the most of any 
physician (averaged 7.5 times an encounter versus 7, 4.5, 
3.5, and 5). Most doctors asked between 1 and 3× as many 
closed-ended questions than open-formatted questions, but 
Doctor C’s ratio was closer to 5. Overall, physicians 
responded positively to emotional cues 61% of the time, but 
this also varied based on individual physician. No physician 
responded adequately 100% of the time a cue occurred 
(range 33%–83%). This individual variation reflects the 
communication styles of each physician and indicates areas 
of improvement for each.

Table 2.  Characteristics of included participants.

Gender Age Condition Surgeon

Male 64 CS A
Male 73 CS B
Male 66 CS A
Male 71 AAA C
Female 69 AAA C
Male 74 CS D
Female 78 CS D
Female 77 AAA E
Male 77 AAA A
Female 80 CS A

CS: asymptomatic carotid stenosis; AAA: asymptomatic abdominal 
aneurysm.
AAA and CS patients were included. Individual surgeons are anonymized 
with letters A–E. Patient sex was recorded based on administrative data.
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Discussion

Patients have commonly ranked communication as one of 
the top three needed skills in a physician and yet it is fre-
quently rated unsatisifactory.5 In this study, we aimed to 
assess physician–patient communication in vascular con-
sults and identify areas for potential improvement. Our 
results show discrepancy between patient perception and 
obtained qualitative data. Our measure of patient satisfac-
tion, the SDM-Q-9 questionnaire, inversely showed that 
patients felt their surgeons were adequate in SDM behav-
iors. By this measure, the surgeons facilitated patient 
involvement in the discussion. However, direct observation 
via audio recording demonstrated several detrimental 
behaviors to SDM, such as infrequent checks for under-
standing and several interruptions. This is consistent with 
past observational studies assessing physician communica-
tion. Systematic review of the SDM-Q-9 tool has raised 
questions of its sensitivity to change, noting that the meas-
ure showed no or little significant changes between study 
groups.13 This may explain why the patient assessment con-
trasts with the obtained qualitative data. The obtained qual-
itative data focused on several physician behaviors that 
have been identified in previous literature to facilitate or 
deter patient involvement in the decision-making process. 
Factors implicated to encourage participation included 
question formatting (open versus closed-ended), encounter 
length, encouraging language, humor, clarification oppor-
tunities, empathetic responses, and provoking patient per-
spective.1,4,5,9,10,15 Interruptions, formalized behavior, 
biomedical questioning, and passive rejection have been 
shown to have the opposing effect.2,4,5,9,10,15 Moreover, 
patient perceptions of their relationship with the physician 
affect whether they will voice concerns or further discus-
sion and clarification.15,16

In this study, where communication was rated satisfac-
tory, the discrepancy between patient perception and meas-
ured physician behavior may indicate that the patient 
population is not proficient in identifying behaviors that 
could be deterring SDM. The overwhelmingly positive rat-
ings may further reflect an intrinsic trust in their physician 
that detracts from a thorough evaluation.15 Further research 
should explore these possibilities, as they may implicate a 
larger ethical responsibility for physicians; not only might 
we pursue areas for improvement in our behavior but we 
may be further responsible of self-determining these areas in 
the absence of patient prompting.15 It is crucial for physi-
cians to take on this responsibility so their patients can reap 
the benefits of SDM, including increased patient satisfac-
tion, better adherence to medical recommendations and 
health-related behavioral changes, and better understanding 
of their disease state.1,4–10,15

On average, vascular surgeons spent more time with 
patients than ophthalmologists, orthopedic surgeons, and 
general surgeons (19.5 min versus 8, 16, and 13.1).4,8 Perhaps 

this is because of the unique patient population seen by vas-
cular surgeons; patients tend to be older with significant 
comorbidities that warrant further discussion. However, vas-
cular surgeons demonstrated some of the above behaviors 
commonly attributed to inadequate communication, such as 
interrupting patient narratives and using formal or biomedi-
cal language.4,5,9,10,15 Every encounter included more than 
two interruptions, with one encounter having 25. It is possi-
ble that physicians are unaware they are disrupting patient 
dialog. It is also possible physicians believe that interrupting 
patients prevents lengthy consults. However, our data and 
pooled data from other conversational analysis studies have 
failed to show a substantial correlation between interruptions 
and shorter visits.9

In fact, time constraints are often the justification, con-
sciously or not, for inadequate SDM behavior.3,8,17 Wanting 
to increase clinic efficiency may influence surgeons’ ques-
tion structure, likelihood of checking for patient understand-
ing, and response to emotional cues—all variables 
implicated in complete SDM. Although vascular surgeons 
asked a lower percentage (67%) than ophthalmologists 
(94%),4 our data support the notion that physicians consist-
ently ask more closed- than open-ended questions. They 
often believe eliciting a brief, concise response moves dis-
cussion along faster.3,8,9 In some cases, this is true and the 
use of closed-ended questioning certainly has its place in the 
discussion;7,10 however, its overwhelming use can eliminate 
opportunities for patient’s to reveal their true attitudes and 
understanding.4,10 These opportunities are encouraged by 
open-ended formatting, which has not been shown to 
increase encounter length and should be especially encour-
aged in vascular surgery where patient attitudes are para-
mount to the final decision.4

Open-ended questioning further opens the conversation 
to emotional cues. The patient’s emotional response to vas-
cular disease and its effect on their lifestyle is critical to 
selecting the best treatment plan. This is an area, however, 
where physicians generally struggle.1,7,8,10 While patients 
often provide emotional cues, a study on lung cancer patients 
suggests physicians only respond empathetically to 10% of 
them.10 Again, physicians may be concerned that emotional 
salient conversations take longer and reduce clinic effi-
ciency; however, several studies have demonstrated that the 
opposite may be true.8–10 Two prior studies suggest that 
patients repeat their concerns when the first emotional cue is 
not addressed adequately,8,10 which could explain why the 
amount of emotional cues was higher in our encounters 
where physicians responded inadequately to such cues. Our 
patients did not express as many emotional cues, but our 
vascular surgeon population responded positively more fre-
quently than both oncologists and thoracic surgeons (61% 
versus 13.7% and 6.4%).10

The SDM component most commonly lacking from our 
discussions was, not surprisingly, checking for patient 
understanding. Previous studies have shown how rarely this 
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occurs,3,4,6 as well as how crucial it is to complete clinical 
decision-making.5,6,16 Especially when our physicians fre-
quently use formalized or medical terminology, confirma-
tion that patients actually understand the terms is paramount. 
Checking for understanding regularly may prompt further 
lay language explanations, through which patients are more 
likely to gain complete understanding and thus further trust 
their physician.2 It seems proficiency in this behavior is 
highly individual to the doctor, as physician-specific aver-
ages showed stark differences. Therefore, interventions 
need to be personalized to the physician’s communication 
style to efficiently improve patient experience.

Physicians’ continual need to grow as practitioners is rep-
resented by continuing education programs and, arguably 
more often, informal feedback in daily clinical practice.17 
When it comes to individual communication practices such as 
shared decision-making, these informal learning opportuni-
ties may be the most effective route for change. For example, 
we noticed a high volume of interruptions in our data. One 
interventional study simply tried handing physicians a note 
reminder before the encounter, and saw effective changes.9 
Numerous other studies have similarly demonstrated realistic 
and effective ways to implement such changes.4,5,9,10,15 Some 
potential options include sporadic peer observation or sched-
uled peer reflection and consultation.17 Such a work environ-
ment designed to stimulate personal reflection and team 
accountability can enhance physician sensitivity and likeli-
ness of acting on such learning opportunities.4,17 Furthermore, 
such feedback systems specific to SDM behaviors can be tri-
aled and measured future studies.

Limitations

Our analysis has limitations. First, this study incorporated a 
cross-sectional design that only reflects a single conversa-
tion between the physician and patient. In several of these 
instances, the patient had extended conversations with resi-
dents, medical students, nurses, and/or nurse practitioners 
immediately prior to the recorded consult as is common at an 
academic hospital. It is possible that the decision-making 
process was initiated during these conversations and thus our 
transcripts do not encompass its entirety. Second, this study 
is limited to a small number of participants at one academic 
institution, so its findings may lack generalizability to the 
broader field. Since we had a small sample of both patients 
(n = 10) and physicians (n = 5), transferability is rather 
restrained. Also, two of the physicians only saw one patient 
in the study. However, small sample sizes are common in 
qualitative analysis and the observed patterns warrant further 
consideration. Third, several socioeconomic variables were 
not included. We did not query the physicians or patients 
regarding race, income, fragility, or educational level. We 
recognize that these variables likely influence patient com-
prehension and physician interaction and should be studied 
further.18 Next, it is possible, but not proven, that known 
audiotaping of the consult may influence communication; if 

this is the case it is likely that it increases discussion and 
decision-making behaviors rather than reducing them. 
Finally, the SDM-Q-9 measure of patient perception may not 
have wielded enough sensitivity for the subtle difference in 
SDM behavior were aimed to observe.

Conclusion

This study highlighted the usage of both facilitative and det-
rimental SDM behaviors in vascular surgery and lays a foun-
dation for improving physician interaction and transparency 
in clinical scenarios. Our population of vascular surgeons 
generally spent longer with their patients and were more 
adept in SDM than previous studies in primary care, glau-
coma, oncology, orthopedics, and general surgery. However, 
doctors still employed behaviors detrimental to SDM and 
room for improvement was noted. Physicians asked closed-
ended questions that elicited “yes/no” or brief responses, 
continuously interrupted patient narratives, and rarely 
checked for understanding from their patients. These find-
ings pose a potential benefit in additional SDM competency 
training to improve elective vascular decisions. Luckily, this 
competency should be highly acquirable as such improve-
ments can be informal and have been effectively demon-
strated in numerous interventional studies. Further studies 
are needed to fully define what ranges are acceptable for 
“good” versus “bad” SDM with a more accurate measure 
than the SDM-Q-9. In the meantime, we suggest raising phy-
sician awareness about what ways they can improve SDM 
behavior in their practice and piloting such interventions 
throughout medical education.

Presentation
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